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(54) Supporting structure of axle hub 

(57) An elastic body 35 of a seal member 30 for seal- 
ing off a space between an outer race 26 and an inner 
race 27 of a bearing 15 has three seal lips 35a to 35c 
and an extending portion 35d. By allowing the extending 
portion 35 to be held in place in a gap a between an 
axial end face of the outer race 26 of the bearing 1 5 and 
an axial end face of a bearing support hole in a knuckle 



13, the penetration of water into the gap a can be pre- 
vented by making use of the existing seal member while 
avoiding increases in the numbers of components to be 
assembled and man-hours needed to assemble the 
components by obviating the necessity of any special 
seal member, whereby the generation of rust resulting 
from electrolytic corrosion can be prevented effectively. 



FIG. 3 
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Description 

[0001] The present invention relates to a supporting 
structure of an axle to a knuckle for supporting rotatably 
an axle hub on a knuckle via a bearing. 
[0002] A structure for rotatably supporting an axle hub 
whk)h is spline connected to a drive axle of an automo- 
bile to support a w/heel on a knuckle via a bearing is 
known from Examined Japanese Utility Model No. 
Hei8-6569. In this structure, an inner race and an outer 
race of the bearing are press fitted on an outer circum- 
ference of the axle hub and in an inner circumference 
of the knuckle, respectively, and in order to prevent wa- 
ter and/or sand from entering the ball bearing, a seal 
member is disposed between the axle hub and the 
knuckle at a transversely outboard end of the bearing, 
whereas a seal member is disposed between the drive 
axle and the knuckle at a transversely inboard end 
thereof. 

[0003] Incidentally, when the sea! members are dis- 
posed at both the transverse ends of the bearing, while 
the penetration of water and/or sand Into the interior of 
the bearing can be prevented, It is difficult to prevent the 
penetration of water into a gap between the outer race 
and the inner race of the bearing. In particular, in a case 
where the knuckle and the outer race are made of dif- 
ferent types of metal, for example, aluminum and iron, 
respectively, a potential difference is generated be- 
tween the knuckle and the outer race due to the pene- 
tration of water to thereby cause a stray current to flow, 
leading to a case where an electrolytic con^osion may 
be generated in the aluminum knuckle. The generation 
of such an electrolytic corrosion becomes remarkable 
when water containing salt (an electrolytic water) pene- 
trates into a gap between the knuckle and the outer race 
as a result of an automobile running on a road near the 
seaside or a road over which a snow-melting agent is 
sprinkled. 

[0004] In a case where the knuckle and the outer race 
are connected together through press fit, since the gap 
is difficult to be made, the possibility that water pene- 
trates into such a gap is reduced. However, in a case 
where the knuckle and the outer race are bolted togeth- 
er, since the gap becomes large, the possibility that wa- 
ter penetrates into the gap is Increased, and there is 
caused a concern about a case where the knuckle and 
the outer race cannot be separated from each other due 
to rust gathered by virtue of the electrolytic corrosion so 
generated. 

[0005] The invention Is made In view of the above sit- 
uation, and an object thereof is to provide a supporting 
structure of an axle hub on a knuckle via a bearing which 
can securely prevent the penetration of water into a gap 
between the outer race of the bearing and the knuckle. 
[0006] According to a first aspect of the invention, 
there is proposed a stmcture for supporting rotatably an 
axle hub on a knuckle via a bearing, including an elastic 
body with a seal lip for sealing off a space between an 
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outer race and an inner race of the bearing and an an- 
nular extending portion integrally formed on the elastic 
body and held in place in a gap between an axial end 
face of the outer race of the bearing and an axial end 
5 face of a bearing support hole in the knuckle. 

[0007] According to the construction as described 
above, since the annular extending portion formed inte- 
grally on the elastic body having the seal lip for sealing 
off the space between the outer race and the inner race 
10 of the bearing is held in place in the gap between the 
axial end face of the outer race and the axial end face 
of the bearing support hole in the knuckle, the penetra- 
tion of water into the gap can be prevented by making 
use of the existing seal member while avoiding increas- 
15 es in the numbers of components to be assembled and 
man-hours needed to assemble the components by ob- 
viating the necessity of any special seal member where- 
by the generation of rust resulting from electrolytic cor- 
rosion can be prevented effectively. 
20 [0008] According to a second aspect of the invention , 
there is proposed a supporting structure of an axle hub 
on a knuckle as set forth In the first aspect of the Inven- 
tion, wherein the outer race of the bearing and the 
knuckle are fastened together by means of a bolt. 
25 [0009] According to the construction as described 
above, since the outer race of the bearing and the 
knuckle are fastened together by means of the bolt: 
even if the gap between the outer race and the knuckle 
becomes larger than when they are connected together 
30 through press fit. the penetration of water from the en- 
larged gap can securely be prevented. 
[0010] Certain preferred embodiments of the inven- 
tion will now be described by way of example and with 
reference to the accompanying drawings. 

35 

Fig. 1 is a vertical sectional view of a drive wheel 
part. 

Fig. 2 is an enlarged view of a portion indicated by 
reference numeral 2 In Fig. 1 . 
40 Fig, 3 is an enlarged view of a portion indicated by 
reference numeral 3 in Fig. 2. 
Figs. 4A and 4B illustrate seal members according 
to other embodiments. 

45 [001 1] Note that first seal lip 35a to thind seal lip 35c 
in a first embodiment conrespond to the seal lip of the 
invention. 

[0012] Figs. 1 to 3 are drawings showing a first em- 
bodiment of the invention, in whch Fig. 1 is a vertical 

50 sectional view of a drive wheel part, Fig. 2 is an enlarged 
view of a portion indicated by reference numeral 2 in 
Fig. 1, and Fig. 3 is an enlarged view of a portion indi- 
cated by reference numeral 3 In Fig. 2. 
[0013] As shown in Figs. 1 and 2, a knuckle 1 3 is sup- 

55 portedonavehiclebodyviaanupperamn 11 anda lower 
arm 12 in such a manner as to move vertically, and a 
drive wheel Wf is rotatably supported on an axie hub 1 4 
which is supported on the knuckle 13 via a bearing 15 
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(a bearing provided with a sealing function). A drive axle 
16 is spline fitted in a center of the axle hub 14 and is 
then secured in place by means of a nut 17, whereby 
the driving force of an engine is transnnitted from the 
drive axle 1 6 via the axle hub 1 4 to the drive wheel Wf . 5 
A short cylindrical hub portion 1 4b is concentncalty and 
integrally formed on an outboard end of a shaft portion 
14a of the axle hub 14, and a disc-like flange 14c is in- 
tegrally formed between the shaft portion 14a and the 
hub portion 14b. io 
[001 4] The drive wheel Wf Includes a tire 20 and a tire 
wheel 21 , and a plurality of (five in this embodiment) bolt 
holes 21b ... are formed in such a manner as to surround 
the periphery of a circular hub hole 21 a formed in a cent- 
er of the tire wheel 21 . Acenter cap 22 covering the hub 
hole 21 a is fixed by bringing a plurality of claw-like lock- 
ing portions 22a ... provided on a back thereof into lock- 
ing grooves 21c formed in the hub hole 21a. A circular 
hub hole 23a formed in a center of a brake disc 23 and 
the hub hole 21 a in the tire wheel 21 fit on the hub portion 20 
14b of the axle hub 14, and five hub bolts 24 ... which 
are Inserted from an Inner side of the f iange 1 4c of the 
axle hub 14 pass through the brake disc 23 and the five 
holt holes 21 b ... in the tire wheel 21 and are then tight- 
ened with five wheel nuts 25 respectively. 25 
[0015] The bearing 15 which supports the axle hub 14 
on the knuckle 13 has an outer race 26, an inner race 
27 and a number of balls 28 ... which are arranged in 
two lines between the outer race 26 and the inner race 
27, The inner race 27 is divided into two parts, and a 30 
first part 27a is formed Integrally with the axle hub 14 
(refer to broken lines in Fig. 2), and a second part 27b 
is made up of an independent member. The second part 
27b of the inner race 27 is fixed to the shaft portion of 
the axle hub 14 by virtue of press fit. Note that, in this 35 
case, the first part 27a may be fomried separately from 
the axle hub 14. 

[0016] A seal member 29 for sealing off a space be- 
tween the outer race 26 and the first part 27a of the inner 
race 27 is disposed at a transversely outboard end of 40 
the bearing 15, and a seal member 30 for sealing off a 
space between the outer race 26 and the second part 
27b of the Inner race 27 is disposed at a transversely 
inboard end of the bearing 15. These seal members 29, 
30 function to prevent water and/or sand from entering 45 
the Interior of the bearing 15, in other words, a space 
surrounded by the outer race 26 and the inner race 27 
for accommodating the balls 28 ... 
[0017] The outer race 26 of the bearing 15 has a 
flange 26a and a knuckle connecting portion 26b, and 50 
the knuckle connecting portion 26b fits in an inner cir- 
cumference of an annular bearing support hole 13a 
fornied in the knuckle 13 with a shield plate 31 being 
caused to overiap a transversely inboard end face of the 
flange 26a. In this condition, the knuckle 13, the shield 55 
plate 3 1 and the outer race 26 are fastened together with 
a plurality of (four in this embodiment) bolts 32 .. . which 
are disposed at regular intervals in a circumferential di- 
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rection. The shield plate 31 functions to prevent the pen- 
etration of water, sand and/or powdered brake pad re- 
sulting when a brake pad gets worn into the periphery 
of the bearing 1 5. In addition, a shield plate 33 is press 
fitted on an outer circumference of a housing of a con- 
stant velocity joint which continues to a transversely in- 
board end of the drive axle 16 to thereby prevent the 
penetration of water and/or sand to a seal member 30 
side by virtue of a labyrinth effect. 
[0018] Next, refening to Fig. 3, the construction of the 
seal member 30 will be described. 
[0019] The seal member 30 is such as to be formed 
by vulcanizing and baking an elastic body 35 such as a 
mbberto an outer ring 34 having an L-shaped cross sec- 
tion, and first seal lip 35a to third seal lip 35c each having 
an annular shape and an annular extending portion 35d 
which extends radially outwardly are formed integrally 
on the elastic body 35. An inner ring 36 having an L- 
shaped cross section is fixed to an outer circumference 
of the second part 27b of the inner race 27 of the bearing 
1 5 by virtue of press fit, and the outer ring 34 of the seal 
memberSO is press fitted In an Inner circumferential sur- 
face of the outer race 26 in such a manner as to confront 
a radially outward portion of the inner ring member 36. 
In this condition, the first seal lip 35a to the third seal lip 
35c of the elastic body 35 abut against the inner ring 36, 
whereby a seal function is exhibited. 
[0020] The dimensional relationship among the 
knuckle 13, shield plate 31 and outer race 26 is set such 
that a slight gap o is formed between an axial end face 
of the knuckle connecting portion 26b of the outer race 
26 and an axial end face of the bearing support hole 1 3a 
in the knuckle 13 when the knuckle 13, shield plate 31 
and outer race 26 are fastened together with the bolts 
32 ... Then, the extending portion 35d of the elastic body 
35 of the seal member 30 which extends radially out- 
wardly is held between the knuckle 1 3 and the outer race 
26 In the gap a. As shown by a chain line, the extending 
portion 35d in a free state Is bent to form a V-like shape, 
and when it is held between the knuckle 1 3 and the outer 
race 26, the V-like bent extending portion 35d is press 
collapsed to become flat, whereby strong sealing prop- 
erties are exhibited. 

[0021] As is described above, the transversely out- 
board side of the bearing is covered with the brake disc 
23, and the transversely inboard side thereof is covered 
with the two shield plates 31 , 32. However, it cannot be 
helped that a slight amount of water and/or sand enters 
the periphery of the bearing 15. However, water and/or 
sand that has so entered the periphery of the bearing 
15 can be prevented from entering the interior of the 
bearing 15 by the two seal members 29, 30 provided on 
the bearing 15, and therefore, there occurs no case 
where water and/or sand is allowed to enter the interior 
of the bearing 15. 

[0022] In case water penetrates Into the gap a formed 
between the outer race 26 and the knuckle 13, there 
may be caused a case where a stray current flows be- 
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tween the outer race 26, which is made of iron and the 
knuckle 13. which is nnade of alunninum, to cause an 
electrolytic corrosion in the alunninum knuckle 13, and 
furthemriore, in case salt is contained in the water, the 
electrolytic con^oslon may be enhanced. According to 
the embodiment, however, since the extending portion 
35 which Is fomied integrally with the elastic body 35 of 
the seal member 30 Is held In place in the gap a between 
the outer race 26 and the knuckle 1 3 to seal off the gap, 
the occurrence of electrolytic corrosion due to the pen- 
etration of water into the gap a can securely be prevent- 
ed. Moreover, since the extending portion 35d is formed 
integrally with the elastic body 35 of the seal member 
30, the necessity of any special seal member for sealing 
off the gap a is obviated^ and hence, there is caused no 
risk that the numbers of components to be assembled 
and man-hours needed to assemble the components 
are increased. 

[0023] Note that since the fastening force of the bolts 
32 ... is directly applied to the end face of the flange 26a 
of the outer race 26 of the bearing 1 6 or the portion which 
is connected to the knuckle 13 via the shield plate 31 , a 
gap Is difficult to be produced in the portion, and hence, 
there is caused no risk that water penetrates therefrom. 
[0024] Thus, since the gap between the outer race 26 
and the knuckle 13 Is sealed off by making use of the 
seal member 30, which is one of the seal members of 
the bearing 15, rust is prevented from gathering due to 
electrotytic corrosion, and the occurrence of a case can 
be prevented where the outer race 26 and the knuckle 
13 become inseparable due to rust that would otherwise 
be gathered. 

[0025] Thus, while the embodiment of the invention is 
described heretofore, various modifications to the de- 
sign of the invention can be made without departing from 
the scope of the Invention. 

[0026] For example, the cross-sectional configuration 
of the extending portion 35d provided on the elastic body 
35 of the seal member 30 Is not limited to the V-like bent 
cross-sectional configuration adopted in the embodi* 
ment. As illustrated in a second embodiment shown in 
Fig. 4A, across-sectional configuration may be adopted 
in which an extending portion 35d of a substantially con- 
stant thickness is inclined in a radial direction, or as il- 
lustrated in a third embodiment shown In Fig. 4B, a 
cross-sectional configuration may be adopted in which 
a distal end of the extending portion 35d is expanded. 
[0027] In addition, white, in the embodiment, the outer 
race 26 of the bearing 15 is fastened to the knuckle 13 
with the bolts 32 a construction may be adopted In 
whteh the outer race 26 is press fitted in the knuckle 1 3. 
However, since the gap tends to be produced more eas- 
ily between the outer race 26 and the knuckle 13 when 
the outer race 26 is fastened to the knuckle 13 with the 
bolts 32 . . . than when the outer race 26 is press fitted in 
the knuckle 13, whereby water is allowed to enter the 
gap more easily, the advantage of the invention can be 
exhibited more remarkably in the fonner case. 
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[0028] In addition, while, in the embodiment, the 
knuckle 13 is made of aluminum and the outer race 26 
of the bearing 15 is made of iron, thematerials of those 
components can be selected appropriately. 

5 [0029] According to the first aspect of the invention, 
since the annular extending portion formed integrally on 
the elastic body having the seal lip for sealing off the 
space between the outer race and the inner race of the 
bearing is held in place in the gap between the axial end 

10 face of the outer race and the axial end face of the bear- 
ing support hole In the knuckle, the penetration of water 
into the gap can bo prevented by making use of the ex- 
isting seal member while avoiding increases in the num- 
bers of components to be assembled and man-hours 

15 needed to assemble the components by obviating the 
necessity of any special seal member, whereby the gen- 
eration of rust resulting from electrolytic corrosion can 
be prevented effectively. 

[0030] According to the second aspect of the inven- 
20 tion, since the outer race of the bearing and the knuckle 
are fastened together by means of the bolt, even if the 
gap between the outer race and the knuckle becomes 
larger than when they are connected together through 
press fit, the penetration of water from the enlarged gap 
25 can securely be prevented. 



Claims 

30 1, A structure for supporting rotatably an axle hub (14) 
on a knuckle (13) via a bearing (15) comprising: 

an elastic body (35) including a seal lip (35a to 
35c) for sealing off a space between an outer 
35 race (26) and an inner race (27) of the bearing 

(15),and 

an annular extending portion (35d) integrally 
formed on the elastic body (35) and held in 
place In a gap (a) between an axial end face of 
40 the outer race (26) of the bearing (15) and an 

axial end face of a bearing support hole (13a) 
in the knuckle (13). 

2. A structure as claimed in Claim 1 , wherein 
45 the outer race (26) of the bearing (15) and the 

knuckle (13) are fastened together by means of a 
bolt (32). 
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FIG. 3 
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